Silver nanoparticles: evaluation of DNA damage, toxicity and functional impairment in human mesenchymal stem cells.
Silver nanoparticles (Ag-NPs) are the most frequent commercialized nanomaterial currently. Due to a distinct lack of information on hazardous properties of Ag-NPs in human cells, a study was conducted to evaluate Ag-NP induced DNA damage, cell death and functional impairment in human mesenchymal stem cells (hMSCs). Initially, Ag-NPs and their cellular distribution were characterized by transmission electron microscopy (TEM). Ag-NPs were exposed to hMSCs for 1, 3 and 24h. Cytotoxicity was measured by the trypan blue exclusion test and the fluorescein-diacetate test, DNA damage was evaluated by the comet assay and chromosomal aberration test. Cytokine release of IL-6, IL-8 and VEGF was observed using the ELISA technique. Additionally, hMSC migration capability was tested in a transwell system. TEM revealed a Ag-NP distribution to cytoplasm and nucleus. Cytotoxic effects were seen at concentrations of 10 μg/ml for all test exposure periods. Both, comet assay and chromosomal aberration test showed DNA damage after 1, 3, and 24h at 0.1 μg/ml. A significant increase of IL-6, IL-8 and VEGF release indicates hMSC activation. Migration ability was not impaired at subtoxic concentrations. In conclusion, we demonstrated cyto- and genotoxic potential of Ag-NPs in hMSCs at significantly higher concentrations as compared to antimicrobial effective levels.